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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for polishing capable of polishing a tantalum-containing 
compound at a high polishing rate and scarcely corroding the copper surface after polishing and to provide a 
method of polishing by which a dishing can be suppressed. 

SOLUTION: This composition for polishing comprises an abrasive material oxalic acid an ethylenediamine derivative, 
a benzotriazole derivative and water without containing an oxidizing agent. Furthermore, the composition for 
polishing comprises the abrasive material, oxalic acid, ethylenediamine derivative, benzotriazole derivative, water 
and hydrogen peroxide. The method of polishing for forming copper wirings relates to the production of 
semiconductor devices and comprises polishing and removing all the copper film to be removed with the 
composition for polishing containing the hydrogen peroxide as a second polishing step and polishing and removing 
all the barrier film to be removed with the composition for polishing without containing the hydrogen peroxide as a 
third polishing step in the method of polishing comprising completing the polishing just prior to reaching the barrier 
film and leaving a small quantity of the copper film in a first polishing step and then polishing the remaining copper 
film and the barrier film in the second and third polishing steps. 
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B0, 0 0 04-0. 00 2mol/'j7hik 
<B, 0. 00 06 — 0. 0 0 1 6mo 1 /y ? hJk 
mc0tL<te. 0. 0008-0. 0012mol/ 

y h^(0Vm^mtL^ o "<>:/h yrv-;ucD$W 
fi^ccfc^stiiftH^jB^-cXSi^^B, MR© 

weasBBWisnasr. ^c^2^or>w®fflffl^ 
rBfflBccj*-rawBiifi^H:sr#«c(r^ 

[0041] »2*wtt t jHMb*3K««*r&mra 

ra^. MRamBMbu *Qw«*K*isarrs Q 

^*«*r*ftmtt#^tt<, i*>6*it«itfb-r&tc 
B+»ttWb***Lrt»*. «»fb**©ftw«B, 

»««:SPt-r*WJ8iaKK:KBtb«l/, -ecoSWMcCct 5 
MSB. :/F UT^-^cD^Wfitc^H^ 

[0 04 2 ] ilKf bfcXOdWSB. HttWCCB. 
RMBJffittKttl/ 1-3 0 ff/y * *?*L< B, 3 

-20g/'j-; b)\s<Dmmx'$>z 0 «M<b**©swa 

aWCCCC^SnSfSHtaifr^SC^JidB. IBBfc:** 
—77, fflfifb*3R©SWS* $ cctC7nSn&iBH<fc 

[004 3 ] ttto. aBMb**<0*flICCOt»TB. BulB 
4fl¥®2 8 1 9 1 9 6#6C*$C*-C«>E»*5*6tl4^, 



(7) 

XL 

jjns -if ztcvxDm&mmfia? & c t tco^-r^f & t> 

[0044] #&bs©^* ^i$«jg«4Hc»?!t t 

M\ ©*U CCteW*S«?4#-ft8~l e^snri^j: 
5 fc . $3£B^cfctt £ > * ^K^Dtt^casiniK: J: 5J» 
:> y # ©l$*3g 5i'C5 it 3 if S & 

©T.fc^ 8 1 9 1 9 6-^cc*$wa rjgjan© 

[0045 ] $tc. #2£i£&c#Wi*ft-5Wgtt«. 

iWb^-fjR. srfbrji-s-^A, iMb-ty^A. 

^•/h yry-ju. j^fb*ig&<t'£©£?rFfc;fca> 
rfc^3£-c*sfe©»*oi^fci&. cn6^aiffiic>Ptb 20 
r-fb^Wic3es&— ^b-!r^sR*ffl(,^©*iS* Lt>. 

[0 046 ] I(C. ffi#JWBW(c*stt£ffJg;8ffitiiftc|i 

*oi^y *«:«:. w®^- h y ^A^-v^^&o-cif 
htitcMm^- 3 P -T 30l< f'J * $ # -5 6 

©. 4s<fco-\ r^^ + >">^> ; &^*/cta:T^* vrm 30 
*#B?st!-tS!!i&-r3fc© (t,^t^-2.. voi-y^&ttj: 

^y;ufficcj;€.=ia-r -m.mmm.<Dm 
t^©*n#6nsf^L>u„ 

[0 047] n a ^ 50U>> y 2?©tb^HnS(;t. — mc 5 
0-300mVg, Jf£b<«7 0- 1 5 Om'/g© 

£RiR*& (bets) ccfco-camesh-stt*** 

S= 2 7 2 7/ (irbSIM!) ©5$(C«fc flJfci&fcttSfc© 
*?. Jt*SB(5 0-3 OOm'/sftCtBSTS-^SiT- 
S«. 9~5 5 nmifc-S. 

[0 04 8] WaW*<Dtk*ii«3&*CC«:iS3*i4«B«t 

o^si wtitm*<Dftm&** < 

&&L1t*)TZCtlfi$>i). .4?* G a«c. ib^ 



#B32 0 0 1 -89 74 7 
02 

[004 9] 3|s:^W©fFgffl^%*(CfcW5W^W© 
^WS«. WB»»««J«:»L-C. — «*C10-200 

s/y * h;i<. «£u< «3 o~ i o o tr/y ? h^T 

wew©^wa^c acTTitmmi&^x^ii^ 

^d^< a o . jfittstemr < a o » 

[0050] *^Hj©p^ffls^©P h», — aaftjjtc 

5*3~6©i5H. *f*L< «4-5©fflSH-C&S„ fffiiS 
©Ap<. pH**t4ibS-t*-Sci«cJ;0. iEJgt^ffi©IS5 

ArasBsn***. — *r. pH£±tfiSirs<i£>* 
©Ji^©tp-cif atc-»<7 * -- ?>x*^T©*«. c c 

o«F*L/<a<. — cccc^sn-sEH^ffixr p 

Si*-sfflrsj*i*o*T*u< ac>. 

[0 05 iia*j. ^l^tcieissn. ^wsi+sc 

m&itfcm, mm. tyy i&m. 

mm, mmts:£ifim-ft>tiz. xmwvvfmm®. 
^©^<*:**r-*^„ *». WE©dW«»*»iE*«:* 
©iafd^r^fc-B'.SJ:^, W»4flfcf3»6l/fctfflT* 

[ o o 5 2 ] jh i mmt. m&is&vimmw&K.tt o 

R©W*tcBB0T{3:i*l»WBjia%KPS-C#S. ^©W 

^v^t -j hm {j**-i/ifim< . aim. 2 
>f>m. m>it. mmmvfrmmz intern) -c«> « 

©PSaSl*. -®WtC« 1 OOA/ra i nttT. ^> 
^JU©Weii)^ti. — fflWiaZ4 0 0A/m i n«±> 

s&m& (~>vt>m ©w^iig«, -iwtc«3ooA 

/m i nOTt'*5. 
[0 053111 ^^©WBfflffl^©*^^^^^ 
©— «%«TKirr. lPtcr-flS©5f^1vt?:fflt\ gft 

gusso. -e©ta. ^ 1 §&R<Dwmmmrim*mi.\ 

1 mm o fc^ee^ss© ^ < ^» ^ £ is* 3 

[0 054] ^2^Hjtf. teitttwecc^oTiK^vFe 
aar&sifli-c*. ^>f^wfb^M©w^<;c>ptb-c 
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13 



14 



20 



30 



40 



>tr-> mowmmmt. — flawtc«3oo 

-lOOOA/iin. *>£;U©W^ilg«. H8W 
CCti4 0 OA/mi nfcLk. t&BM (-><J*m) <D®m 

mmt, —mjt,at3 o o A/m i njy-F-e <&•*>. 
coo55] m2&w<Dwmmmm<DM:{*mmmy}& 

[0056] *t»-c. ^^©we^ffi^MfcsfflKsS 

T^#8iilil£S£©^8ILWgl&£ (7>#-*y*» 

[0057] co^ssc^xt*. i w&. iBeefispox 

&<Ds83E.<,C J: 0 S3Jg 4 /< "J 71 4 ©Wgilfi£a«|5]fl 
JSK-f-SC 4#"C# Steak . 2P$Kt?-f ^>^J 
tas 4 ^ 4 ^£ L ft (, 3 ff K. r ti§H©if ^ j§ffi# 

£„ tafo-c. Sl^OIMM. Xtt. ^2^ 

<ommmm.fm<o 4 % v^x-mm? *t§^ccit 

Kit, $ISI«)IiSS«r>!t, 2fflSO**W© 

[0 058] MiC **W©WJS*ffitt. IS 1 «9i£J» 

2 £&Bj#ijlCC b*fft©Wft©&t i ©<^r- * £ . 

3 WS-Cff 5 i 4>fe(T©J: 5 WSjWBfr 

L, 2Wtt. P^il5]B$tc^i^©if^ffl$fi^;Wcja 
S. *l»-C. 3W(i. igSSfb*^©^?:^*. UHjfe 

AVANT 14 7 2 



*2wm m2&Wi ^e,3Wffl fmimm cc^m-cs 

[0059] *^©5f^fflfflia^w. -Mtc±ie©§ 
>y h y 7V-;k |g{cm2 3%Bg^6«jt^t*^ ; &* 



i&su mm&\%v&m<£fctm2mM<Dmimictsii$i 

[ o o 6 o ] fx*s. xmivwmmmimiz. ttmmm 
m&<omm t l xmm u -en- m * feasts & i-* l- . n 

l^©9f©ttlI8#(c#i|RLTffiffl-r-5C<i:^T'^^ 0 Wai 
©»*L^iSS«B«. HI&©WgJJDIBS©k©£LT 
l£a>l//cfe©-C*«3. C©i^)iffiffl^ffi?:i.SlS^ 

[0061] *mw<Dmr&V)'emj£.2tiz>&mm£;V>ioy 
«*aj£tfc6©r*i. osd, wmm-nMc. mum 

aSJP©fc#jittffc***tD*fc*B^. PHIS) 

aattofcfflfija»4 0'c««d*fii*ffl5esni. uric 
9mw*ffi?&. c©nispjcc^3n*ffles«j©^ws 

[0 06 2] 
[0 06 3] 

/c^a-r^^iyy* (tb^ffiS9 5 m 2/ g) Zm^K 

LtB. zvi'i/mit-cmm*: 1 o o o o aexb 

Ufc 6 -Y y a > ^x/n-. ? Z y > i'ffi-C^E 

flgL.fc£>£JUIg£2 0 0 0A^iL/c6-f>fi/';n 
>'^x^-. ^jJcd-'. cvDffi-CfiJWi/teS'yaK (T 
EOSS) ?:1 000 OA)3cggLfc6 -f>9 1 i/y 

[0 06 4] wawj* iWTK^-r. 



(IPEC Westec hthS?) 
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[0 06 5] fflgfft. 9irt-ti*il6Hk. S£**Lfc 

RS-35C (KLA-TencortS) 
v >; *^©gf®jlS : #¥«RE*JBg» Lambda 

-a (^H*^^y->ttss) 
S¥«B r® j 
roj 
rxj 

[006 7] 



16 

N i t t att§!j) 



1C-1000 (Rodel 
1 m i n 
3 0 r pm 
3 0 r p m 

3. 0 p s i (1^2 1 1 g/cm') 
150ml/L 

[0 0 6 6 3 JXlvC. iFAaoMM^XMtrjmffiUi 





No. 


I/L 


B 

mol/L 


X^U 
l&T 

mol/L 


mol/L 


A/irtfn 


A/mln 


A/mh 




mm 
m 


UL 


mm 


mtm 


ttfcXI 


mtm 


M 


UitfA 
t£L 




t 


0 


0.005 


0.003 


0.0008 


30 


5 


0 


0 


0 


0 


O 


© 1 


E&l'J 


2 


5 


0.005 


0.003 


00008 


200 


20 


230 


250 


110 


130 


© 


O i 




3 


10 


0.005 


0.003 


0.0008 


230 


30 


300 


300 


150 


140 


© 


© 


E3HTI 


4 


30 


0.005 


0.003 


0.0008 


300 


30 


390 


400 


190 


200 


© 


© 


Li.l.l 


5 


100 


0.005 


0.003 


0.0008 


550 


40 


580 


600 


250 


290 


© 


© 


E?;*il 


6 


200 


0.005 


0.003 


aoooa 


800 


50 


840 


000 


390 


460 


© 


© 


ESH3 


7 


250 


0.005 


0.003 


aoooa 


1000 


60 


1010 


1100 


480 


580 


© 


© 


EMI 


8 


50 


0 


0.003 


0.0008 


50 


40 


10 


10 


40 


50 


© 


© 




9 


SO 


0.0005 


0.003 


aoooa 


200 


40 


80 


100 


100 


110 




© 




to 


50 


0.001 


0.003 


0.0008 


400 


40 


1B0 


210 


130 


140 


© 


© 




11 


50 


0.003 


0.003 


0.0008 


550 


40 


400 


470 


160 


170 


© 


© 




12 


50 


0.004 


0.003 


aoooa 


GOO 


40 


460 


500 


180 


190 


© 


© i 




13 


50 


0.006 


0.003 


0.0008 


620 


40 


500 


520 


190 


190 


1 © 


© 


*&m 


14 


50 


0008 


0.003 


0.0008 


580 


40 


510 


520 


200 


200 


© 


© 


*&& 


15 


50 


0.010 


0.003 


0.0008 


550 


40 


500 


550 


210 


210 


© 


© 


xxm 


I IB 


50 


0.015 


0003 


0.0008 


480 


40 


520 


610 


220 


220 


o 


o 


&I9HM 


1 n 


50 


0,005 


0 


0.0008 


500 


40 


520 


540 


6B0 


700 


© 


© 




IS 


50 


0.005 


0.0005 


0.0008 


510 


40 


520 


530 


400 


410 


o 


© 




19 


50 


0.005 


0.001 


0.0008 


500 


60 


500 


540 


290 


310 


© 


© 




I 20 


50 


0.005 


0.002 


0.0008 


520 


40 


520 


550 


230 


250 


© 


© 




21 


50 


0.005 


0.004 


0.0008 


520 


40 


510 


540 


190 


200 


© 


© 




22 


50 


0.005 


0.005 


0.0008 


510 


50 


520 


530 


160 


200 


© 


© 




23 


50 


0.005 


0.007 


0.0008 


520 


40 


400 


440 


1B0 


180 


o 


o 




24 


50 


0.005 


0.003 


0 


3200 


40 


500 


530 


220 


210 


X 


X 




25 


50 


0.005 


0.003 


0.0002 


1200 


40 


5 TO 


520 


220 


210 


o 


o 




28 


50 


0J105 


0.003 


0.0004 


550 


50 


500 


530 


210 


220 


© 


© 




1 27 


50 


0.003 


0.003 


0.0006 


500 


40 


510 


520 


220 


210 


© 


© 




28 


50 


0.005 


0.003 


0.0008 


450 


40 


510 


520 


230 


220 


© 


© 




29 


So 


0.005 


0.003 


0.0012 


420 


50 


510 


530 


220 


220 


© 


© 




30 


50 


0.006 


0.003 


0.0010 


400 


40 


500 


530 


220 


210 


© 


© 




31 


50 


0.005 


0.003 


0.0020 


U 380 


50 


510 


520 


210 


220 


© 


© 




32 


50 


0.OO5 


0.003 


0.0030 


350 


40 


500 


520 


220 


220 


© 


© 



[0 0 6 8 ]*! ©tt**»6«T©C cbftsflofc. ft 
f, No. l©WS*t£*4fct>ia£tt. 

No. 80^A^K*^*ttl*iS^«. 2 



50 



Aaa^ * < . nrswm cmp iht»/b <* titcm^ 

No. 2 4©^>'/h Urv^-Jls«£g4:<r>J&£CCtt. 

coo6 9] ni&m<Di&mfr!o&i&ft<Dmzt:% 
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18 



[0070] mmm2 ■. mkti,-tV)\>YA>mt-c{tm 
i/fcanY^v* atmmmi i om'/g) &m 

/L. ->^.^KrSS0. 0 0 5mol/L. 'O'/h'J 
rvf-A0, 0 00 7mo l/L£&S<fc-5«C^«)!Wt* 



10 



3^3 g/LtcaSJ^Kig^L/cfcCDi. Lfcl>fc© 
JCtfo/c„ C©|stS*ISJII£*2fc:SVr. pHtt, <gC>Jg 

€». 

[0 0 7 1] 
[312] 



No. 


PH 


CuQt&ftJS 




TEOSSFS&& 








A/min 


A/min 


A/min 










mm 




Bt<fc» 




Bib*! 




BKtfcl 








fey 




fey 




fcLJ 




fey 




33 


2 


500 


40 


520 


540 


680 


700 


o 


o 


34 


3 


510 


40 


520 


530 


400 


410 


© 




I 35 


4 


500 


50 


500 


540 


290 


310 






j 36 


5 


520 


40 


520 


550 


230 


250 






37 


6 


520 


40 


410 


440 


190 


200 






38 


7 


510 


50 


320 


330 


160 i 


200 



























[0072] %tfcfll 3 : #13 tc^-f <£ 9 ftttaffiSJi & 

g/L. i^^ffiCDaSKO. 005mol/L. x^u 
>>>7S >©?Jtg0. 003mo l/L, ^>'/h;7« 



SKV'-.rMDJteSO. 0 0 0 8 mo 1 /Li&SJc^ttffi^ 

[0 07 3] 
[«3] 



No. 


m2/g 


A/min 


A/min 


TEOSMtifeA 
A/min 




m 




fey 


£L 


BHtJM 

fey 


*t | 


fey 




39 


30 


1100 


100 


900 


900 


500 


500 


© 


© 


40 


50 


800 


50 


840 


900 


390 


460 


© 


© 


41 


70 


550 


40 


5B0 


600 


250 


290 


© 




42 


150 


300 


30 


390 


400 


190 


200 


© 


© 


43 


300 


230 


30 


300 


300 


150 




© 


© 


! 44 


500 


200 


20 


230 


250 


110 


I0O 


© 


© 



[0 074] tb*ffi«*'h<* < KjeLfcW^. &*©« 
(tttL-CfflgjlK&J^t < No. 39 tmmk 

[0 0 7 5 ] SttfeffU : tb^ffiS*58 0 g/L©30-{ 
ffl*I^©fflBXiLT. Sg&ig«5 0g/L. 

©j£go. 006mo l/L. ifu^yr ;>©M 

0. 0 0 3 mo 1 /L. -^>-/ h 'JT'/-JU©ijgS0. 



00 08mo l/Li&*«t9{CWSfffl«RS«»*PW0 
fc. ^^-c. jtl£{t*il©?Slg#SM&c^£5ctas 

[0 07 6] STBKMcDl6S«%4(C7n-r. MMftjUJ: 

[0 07 7] 
C»4] 



(11) 



2001-89747 



19 



20 



No. 




CuWfflSS 

A/min 


A/min 


TEOSWS&JK 

A/min 




45 


0.5 


150 


500 


200 


o 


40 


1 


250 


450 


200 




47 


3 


500 


430 


200 




48 


10 


1000 


430 


200 




49 


30 


1300 


430 


200 




50 


50 


1300 


450 


200 

















[0078] mmms ■. immtux. z>ajy>\,uv 

*100g/L, {"J-»0. 1 rao 1 /L. *J<J:0\ 

MPf^ h r >x>'^ (SEMATECH38!. 9 2 6 ^x 
>\ 1 5 0 0 0 AcD^M^fiX) <DS0HS|5#£;**} 13 0 0 
OAIiiilfc. -X^-C, I^SW 1 <DN o . 2 8:c^ 

mm® 



[0079] Hn^w^^Tfaws^fr-e^-p 



AVANT I 47 2 ( I PEC WestechliU}) 
1C- 1 000 (Rodel Ni ttattK) 
3 0 r p m 
3 0 r p m 
3. 0 p s i 
15 0ml /L 



[00 80] ^Uf. 5» - ^ y 7"ifi 5 0 mOm&m 
g&CD-r-f •;i/>^7 , D7r^7- (KLA— Tenc 

org, p-2) zm<.mmLfc 
[0081] ibf5^n i : mmms tmwuc. 1 wmom 

"<DMm3&'ft$:&} 1 3 0 0 0 ASfit^Lte. A^X. 30 

^fe^i 5 <h is] c 2 wmowmmimM mmt*m$ 

fitt 1 4 0 0At*nfc. 
[0 082 ] it«W2 :*Ste^l5-Cffl(,^cfe©iPID 1 

u i*4-r^#^gp^iferwm*L$?A/cifiS*r-«4o 



welter ut„ -^'X\ $mm5±mc3wm<z>wm 

>-> ^^fi|^ L/ fclSIII. r-i v~>> VWk-i 2 2 0 OA? 
[0083] 

> f AdW-f b^tt*dtr**«sii5H«atc«S C M P X 

m<p ids i > r . * > £ ji^w < t^^fc *f r > weii 

lS£«HK*tJ- 5iEtt4 CCgn/c2 Wfflfc.fctf 3 Wffl 

2Wc*a>T{ij§^S©jfiK{b*^£3iUjnU 
3WfC*il»-CWji«a***l*< J:^tC. RW^ffliffllS 



7n> b^-i/vmt 

(72)^* 



S*0«B«B#fi|5HttttEaBTl6SH2T@ 1 
7" -j KF*9 



F (#^) 3C058 AA07 CB02 CB10 DA02 DA12 

DA17 



